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SUBJECT:  Exemption from the requiremznts ¢ a folerance for BATE. September 9, 1974
: - Dimethylsulfoxide (DMSD;, CF review of 7/24/74, R. Bevack

ﬁ@Q/QQ
FROM: OPFP OFFICIAL RECCRD

HEALTH EFFECTS DiVISION
SCIENTIFIC DATA REVIEWS
TO: Mr. Lee TerBush, Acting Chief EPA SERIES 361
Coordination Branch
Registration Division {WH-367)

Pesticide Petition No.ﬁ4F14BEL o ~ Crown Zelerbach Corp.
Related Petitions: 1E1017 & 3E1364 ~© Camas, Washington

CB has deferred to TB the question of unidentified residues of DMSO

in meat, eggs and milk resulting from this proposed use as a solvent

or cosolvent., In our initial review of this petition (memo of 5/2/74,
Dr, C. H. Williams) TB concluded that fhe proposal for clearance of
DMSO under 180.1001(d) with a 24 hour PHI could be granted, CB con-
siderations permitting, and that the previous proposal limiting appli-
cation to "....before formation of edible parts...." was based on CB's
estimate that no more 1 ppm residue of DMSO and DMSO» could be expected
(review of 4/18/73, PP #3E1364, A. Rathman), and was supported by the
available toxicity data.

However, Mr. Beyak has concluded:

1. Plant residues are adequately characterized and consist
of 85% DMSO and DMSO,.

2. Proposed use will result in pesticide residues at levels
up to 2 ppm in edible portions of fruits and vegetables
and at levels up to 6 ppm in grains.

3. The feeding of DMSO to animals will result in residues

' in meat, eggs and milk; the identification and Tevels
of metabolites are questionable.

4. ghe sen51t1v1ty of the analyt1ca1 method is only about
ppm.

" EPA Form 1320-6 (Rev. 6-72)
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I then mentioned that if they had substantial amounts of data on
their inerts, they should consider going the petition route for an
exemption, not only because of the data but also because there may
be a question of real residues.

Mr. Hawk asked about clearance for saying that
it is only one methyl group removed from hich is
cleared under (c). I replied that he merely write a letter asking

that we consider this for addition to 180.1001 and cite any toxicity
bib11og£?phy which he might have, as well as any previous clearances
under 1

MNapu @%\» 10/ 7/

David L. Ritter, Pharmacologist
Toxicology Branch
Registration Division (WH-567)

o b
Div. File
Br. File
DLRitter/ccw
10/25/74

*Inert ingredient information may be entitled to confidential treatment*
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DMSG AND THYROID FUNCTION 341

METHODS . | L

tale Long-Evans rats (Rartus norvegicus) 213 + 9 g, 60-70 days of age, and male
CF, mice (Mus muscuilus) 34.8 + 1 g, 90-100 days of age, were used in this study. Both v
the rats and the mice were maintained on Purina Laboratory chow and water ad o
Hbitum. _

DMSO! was initiatly used at 2 different doses, 635 and 85% {v/v in physiological
saline), but the lower dose was discontinued when no significant changes were found
with that dose. All control rats were injected ip with 0.5 ml physiological saline, and
corirol mice were injected ip with 0.25 ml physiological saline.

‘The methods used for the thyroid:serum radiciodide concentration ratio (T/S), the
disiribution of '¥1 in unhydrolyzed and hydrolyzed thyroid glands in rats, were
eszentially the same as those described by Goldman (1973).

B
3
I

Thyroid: Serum Radioiodine Cancentration Ratio (T}5)

The mice were injected ip with 2.5 mg methimazole?® in physiological saline in order
to tlock organification of iodine, followed 1 hr later by an injection of 3-5 uCi of
carrier-free *11.% The administration of the radioiodine was preceded by a single ip
injection of 0.25 ml DMSO in a concentration of 63 % or 85 % 5 min before the injection
of the 311, One hour later the animals were anesthetized with ether. Blood was obtained
from the dorsal aorta immediately preceding removal of the thyroid glands, and an
atiguot of serum counted in a Nuclear-Chicago well-type scintiliation counter in order
1o determine the radicactivity in 1 ml of serum. The thyroid glands were rapidly dis-
sected, carefully weighed, and homogenized in 0.3 ml of NaCl-Tris buffer, pH 8.5,
in a small, glass, motor-driven homogenizer and an aliquot of homogenate was counted
to determine the amount of radioactivity in | g of thyroid tissue. The T/S ratio was
calculated by determining the ratio of radiciodide per gram of thyroid to that of the
radioiodide per milliliter of serum (Rosenberg et al., 1964).

Distribution of 131 in Hydrolyzed Thyroid Glands

Mice (90-100 days of age) received 0.25 ml of 85% DMSO ip, which was followed
> min later by an injection of 20 uCi **'[ together with 200 pg carrier iodide. The
hyroid glands were removed 1 hr later, homogenized immediately in 0.3 ml NaCl-Tris
»uffer, pH 8.5, and hydrolyzed with Pronase.* The radioiodine uptake was determined
'y counting the radioactivity in an aliquot of homogenate. Paper chromatography was
sed to fractionate the iodinated amino acids of the hydrolyzate in a collidine-3 N
mmonia (3:1 v/v) solvent system for 16 hr. Autoradiography located the position of
e bands containing the labeled iodinated amino acids on the chromatograms. These
and§ were then cut out and placed in glass vials; the radioactivity was determined
ccording to the procedure of Rosenberg et al. (1964).

! Obtained from Mallinckrodt, 8t. Louis, Missouri.
* I-Methyl-2-mercaptoiridazole, donated by Eli Lilly and Company, Indianapolis, Indiana,
* Obtained from New England Nuclear, Boston, Massachusetts

* Streptamyces griseus proiease, Calbiochem, Los Angeles, California.
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346 GOLDMAN AND GRAU

Inhibition of iodothyronine synthesis, Woiff-Chaikofl effect (Wolff and Chaikoff,
1948 ; Wolff e al., 1949), due to iodide block in organification of iodine was not affected
in mice and rats by prior injection of saline or 859, DMSO,

Thyroidal Radioipdine Uptake

In vitro studies. The effect of 859, DMSO on the thyroidal uptake of *3'1 1 hr after
injection of the radioiodine is shown in Table 4 for mice and rats. There was no signi-
ficant difference in radioiodine uptake observed in mice and rats whether injected with
saline or 85%, DMSO.

In vivo studies. Figure 1 shows the effect of 85 A DMSO on the thyroidal uptake of
1317 at 1, 4 and 7 hr after injection with radioiodine. There was no significant difference
in radioiodine uptake at any time between the saline- m_jected and 85 % DMSO-injected
Tais. :

DISCUSSION

In view of the conflicting results obtained by Hagemann and Evans (1968) in the
mouse and by Goldman (1973) in the rat as to whether DMSO influences thyroid
function, the present invesiigation was iniilated as a comparative study of the effect
of DMSO on thyroid function in the Long-Evans rat and CF, mouse.

The results of this study do not demonstrate that DMSO was significantly effective
in depressing the active transport of iodide in either the Long-Evans rat or the CF,
mouse and are therefore at variance with the suggestion of Hagemann and Evans (1968)
that DMSQ inhibits this phase of thyroid function (Table 1). The data do confirm the
previous findings in this laboratory of the failure of either 639 or 85% DMSO to
inhibit iodide transport in the Sprague-Dawley rat (Goldman, 1973).

The acute response (o a single large iodide load by the thyroid gland results in both
quantitative and qualitative changes in thyroid hormone synthesis due to decreased
organic binding of iodide (Galton and Pitt-Rivers, 1959), This temporary inhibition in
organification of iodide as a consequence of large doses of iodide is known as the
Wolff-ChaikofT effect and is dependent upon the accumulation of a critical concentra-
tion of iodide within the thyroid gland (Raben, 1949). Evaluation of the thyroidal
accumulation of organic iodine newly formed after administration of an iedide load
(Deodhar and Rosenberg, 1969) may therefore offer a convenient means of assessing
the gland’s ability for hormone synthesis. The results reported here do not confirm
Hagemann and Evans’ (1968) suggestion that DMSO inhibits thyroidal organification
of iodide either in mice or rats {Table 2). There was no evidence of an inhibitory action
of DMSO on thyroid hormone synthesms beyond that mduced by the antithyroid action
of excess iodide itself.

The pattern of distribution in thyroxd labeling showed a marked diminution in the
percentage of labeled iodotyrosines and iodothyronines with an increased percentage
* of 13[.labeled iodide in both rats and mice whether inhjected with saline or DMSO
. (Table 3). The high MIT/DIT ratios observed in both rats and mice reflected the
increased proporiion of labeled MIT relative to DIT which occurs when organification
of iodine is severely deficient (Galton and Pitt-Rivers, 1959).

The inhibitory effect of DMSO on thyroidal uptake of 3! in mice reporied by
Hagemann and Evans (1968) could not be confirmed in this investigation in CF, mice.
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